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How to describe Monocoque SES
Dsign flow with SES

SES requires proof tests (Laminate Test and Attachment Test) for equivalence proof
= By making good use of SES,

you can avoid the risk of fatal rework and non-compliance with rules.

Initial Design ( Laminates / Attachments Structure ) If necessary,
* Re-Design
and /or

SES Laminate Test * Attachment Test

v

Detailed design with SES
Based on Test Results, the structure is designed while
satisfying the SES reqguirements

Re-Test

SES should have been completed
at this timing.

x Rework after
completion is

Manufacture of | difficult and costly

Monocogues

If you test after manufacturing Monocoque and find that it lacks
strength or does not comply with the rules,
Recovery is more difficult than Steel Tube Frame, so use SES well!




How to describe Monocoque SES
Becic Procedure of SES |

@™ F.3.1-5 Tube Chassis -> Basic Info & Select [Tube] or [Composite]
Define your Composite Portion in the Structure.

U

@ F.4.3 Composite
If necessary, duplicate [F.4.3 Composite] Sheet for Different or Additional Layup
It's strongly recommended to be completed before proceeding to the next step.

4

@ Test section in F.7.9-10 Attachments & in F.8 Front Protection ( & in F.10-11 EV Accumulator )
Sometime test results affect your Chassis design

4

@ F.7 Composite Chassis, Remaining F.7.9-10 Attachments (and F.10-11 EV Accumulator )

4

® Remaining F.8 Front Protection
Front Bulkhead section requires to complete FBHS section in F.7 Composite Chassis

4

® Fill in remaining BLANKSs

* Of course, BLANKs may be filled when possible.



Basic concept of Monocoque SES

Basic Calculations of Monocoque

Monocogque Guidance Scenario 1 : Equivalent Flat Panel Calculation (F.4.4)

At the weakest cross-section of structure, the El of the monocoque is calculated as the El
of a flat panel with the same composition as the monocoque about the neutral axis of

the laminate. The curvature of the panel and geometric cross section of the monocoque
must be ignored for these calculations. It stands for safer calculation.

Note : Comply with F.4.4 for the following calculations
Height & width

320mm above
Top face of
lowest SIS

* Front Bulkhead Support Structure
Vertical wall must have El more than ONE Baseline steel tube.

A

* Side Impact Structure

Vertical wall must have El more than TWO Baseline steel tube
Floor Panel must have El more than ONE Baseline steel tube

Panel Height

Top face of
lowest SIS

>

>|
Panel Width

see (F.7.3.2, F.7.5.3, F.7.5.4)
e.g. Side impact structure

Note : They should be calculated about the weakest
cross-section of structure.

Weakest
cross-section
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F.4.3 Composite



Monocoque Laminate Test

Derivati f Key E] s for Proof of Eauival

If it is a tube frame, it is possible to use common values for physical properties such as Young’s
modulus and yield strength, but for Monocogue, physical properties vary greatly depending on
how it is made, so it is essential to derive physical properties through actual tests.

Diversion of test results from different years is prohibited (F.4.3.1b ).

Select usage
of Laminate

(DQuasi-Isotropic  F.4.2, F4.3.6

@)(only for SIS/Accumulator Side Protection) Equivalency Test ( F.4.3.1-F.4.3.4)
(3Derived physical property value for F.7

@(only for SIS/FBHS/Accumulator Protection) Shear strength F.4.3.5

®)(if using adhesion) Shear & Peel strength of adhesion F.4.3.7



Monocoque Laminate Test | 2023 revised
DQuasi-lsotropy

Securing quasi-isotropy has been tightened since 2023 SES.
Skin thickness in F.7 Composite Chassis has been changed from conventional actual thickness

specification to scaling option

Layup Used:| 515 F.4.3 Cornposite EQ

Monocoque EQ

Core thickneas:mm EQ

Scaling option, layup repeats: 1 Quter skin thickness: 3 mm EQ
Scaling option, layup repeats: 1 Itner skin thickness: 3 rm EQ
Panel thickness: 18 mm EQ

Must be an integral multiple of the Layup Schedule for Laminate Test
(Because thickness change of 1 ply unit may lose quasi-isotropy)

EQ EQ
Shinz: [__Outer = aw ] Entarans skinanb. Araal EQ . Sking: Dutar= lnnse ] Entarana skin anky. Arazl e
B e For example, if ract 1ply from 2 e
atarial [daaraas) [dagraas] Fibais in ak: (e/mr2) Instanca | EN O e a p e’ you Su aC p y O latarial [dagreas] [daxmee: Fibarsin ply: le/m2) Instance - EO
Ao o 1] 1CE 200 2 EQ arhpa 1] o ital - alaace 200 2 EQ
arh o 45 Fii 150 200 2 EQ achoa Fi Fi3 il alanco 200 2 EQ
arhon W o Y 200 2 &€ ' nn/'nc/c N/ N ~vn o~ 0 |camm o o0 anial - alanca 200 A4 7 I\ EO
e =D 0/45/90/-45] even s b e D
o EQ
o EQ
1] EnQ
[ EQ
o EQ
o EQ

Tatal bath skins:
B

aruas aru [f 45/80/-45] =

Reduced stiffness in specific directions
= Loss of quasi-isotropy

the angles whara FA 3.4z is anfarcad.
the 80 o B0/ -60
+ 100 in tha b d

FAS?(‘?NST\“NESSESTIMATE[GDDJEHID“I;E‘“WDBJ :g i 60deg or 9Odeg direCtion need 50% Or FI‘S?(RISTIEFNESSESTNATE[GDDMMMEI:E“(;;![HD;] :g
more at Odeg (See Comment in SES) RS BEEE
qDI’mw:k‘"':‘;UHE ::"'EE [:P:] : ul;inlul'gl'SESU:IatE[M;::] : . . . qwmm:klﬂ’:;u‘f :NTE‘E [:P:] — u:;(InzL‘I;SE:?:;te(M::] }
) All thickness differences that are not integral T
an multiples should be treated as Different LATTC N ()
\ ~- Layups and their physical properties should QA X

- =0
Panel Madulus Extimate Stin LTS Ealima e

e o be obtained using the Laminate Test. e e

0% Panel Mad uluz 0% Panel Failure A% Panal Mod uluz 0% Panel Failurz.



Monocoque Laminate Test

@23 Equivalency Test & |

| aminate Test

@ F.4.3.2- At the same time as proof of F.4.3.4, the specifications of 3 can be obtained

Dates of tests:
ietalc 10ad dpprcdato

F.4.3.3.a Number of tubes =2 n:
Wall thickness (1): 1.2
Outer Diameter (OD):  25.0
Tube cross sectional area (A): 114
Tube second moment of inertia (I): 8509

F.4.5.3.b :
Absorbed energy at 19mm d

yl toy2

Tube Support Span =400mm L:

Displacement from\bending (P*LL"3/48*E*):
Local crush (P"2*R"2*t/(16*pi*Sy”2*1"2)):
Displacement from shear (0.5*P*Q.5*L*shape/A*0.3*E):
Displdcement from test rig:

Rig compliance:
Theoretical El:

BLANK

Test results are valid for that year only

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#VALUE!

TesteYl El, uncorrected:

Propagate the yield formula provided in coJumn AC to complete this section.

Beam curvature radius for 0.2%

Y
Maximum \
Theoretica

vtrain offset:
Deflection a\ curvature:
Id Force:
oment:
Yield:
Tested\Yield:

0
0.00E+00

305

mm BLANK : : i i ;
AR Historical data is invalid.

mm BLANK

mm BLANK

mm~2 BLANK F.4.3.1 Testing Requirements

mm~4 BLANK

a. Any tested samples must be engraved with
the construction date, sample name, and
peak test force.

b. The same set of test results must not be used
for different monocoques in different years.

BLANHY
BLANY

BLANK

EQ
n Eg The intent is for the test panel to use the same
mm EQ material batch, material age, material storage,
| .
m N #Dé\é/ 2 and student layup quality as the monocoque.
N*mm~2 EQ
EQ
EQ
EQ
EQ
mm EQ
mm EQ
N
N*m EQ
MPa EQ
EQ

Explained on
the next page



Monocoque Laminate Test

Take a photo with the date in the photo c an | oam AL

Paste in logged data fram tezt below:
Uze mm and M.

It is acceptable to resample the data at a lowe

DD.MM.2023 A ' |
Plct Of Test Setup frequency to reduce the nurmber of datapoints.

Repeat the energy calculation in column three.
Ca not azzume all stepe are identical.

Dizp. Farce Energy Yiald

mm Ml ] M
MK MAAK 14 Intercept Yleld Column
25 5220 Q571 [T ' h
; : applies this
X1,yl] os 50 D.04 -4 0BE+03
P—— L ELD D445 -4 D4E+DE formula to all
. . L5 161D 1.25 -4 0DE+03
Simultaneous Shooting :  amp  2azs wosems| TOWS

L oann

of the Rig and Scale x2,y2| 5 e |
TE T
h P The Energy
45 4380 N, column is
. 5 51le0 L6 48 -7 3DE+HDE
Lofad - Deflection Curve 5.5 5300 1813 -1.78E+03 Integrated value
E 5400 20,83 -1.13E+D3 .
7000 £.5 5470 35GE -4 4FE+02 (described later)
6000 7 5520 26,326 P EAEHDZ
TR BETD 011 4O RAFLN?
200 /\_/
&ﬁ' 4000 2 2 Lo doLy pl.glh 14XEHIA
¥ 3000 (x2,y2) 17 BBOD 53715 1.50E+04
= i ) 175  5BLD B6.62 L5TE4D4
2000 Show Liner-Elastic 18 5E00 BO.6Z  1.65E+04
1000 R . 18.5 svon 0z 415 1.72E+04
egion Lo 570D 0531 1.E0E+04
0 (Xllyl) g 10.5 BEOD 0221 1.87E+D4
MNmTLe~@ogDNnINENRY =
20.5
2 firfmml Raw Data must

be input directly



Monocoque Laminate Test

Take a photo with the date in the photo

Simultaneous Shooting
of the Rig and Scale

Test with the same Rig as
the Steel Tube Test!
(F4.34)

3-point bending

18000
16000(x2,y2)
14000
12000
10000
8000
6000
4000
2000

25

Dizp.
mm
TAAK
21.5

Farce
M
MAK
14510
B
203
454
T0O5
k1]
1223
160E
17EBL
2040
2323
ZE3E
2077
2340
3743
41106
AddR

Enargy
]
18
125.71

0.10L1E
D.32B5
D&
L1171
1.7B2E
2.630885
SAZE
4 446
B EDTE
E.OZEE
24LE
10.D2E
11.05cE
14.0D0OE
1R 232

Fazte in logeged data from tezat belaw:
Uaze mm and M.
It is acceptable to resample the data at
a lower frequency to reduce the number

Repeat the energy calculation in column 4
Da not azzume all atepe are identical.

\

The Energy
columnis
Integrated value
(described later)

L

Raw Data must
be input directly

16.5
17
17.5
1z
12.5
10
10.5
20
21
2L
2L.5

L11E7
L1EEE
11021
L2200
L2EEE
LzDpEE
12405
L2TER
14155

L4E1D

1}

BE.2H3E
04,0365

oo.ooy
LOE.147
112475
110.004
126.70E

152.50
130668
146023
146023




Monocoque Laminate Test
- e w | g

Some items reflect the experimental RAW data attached, so the values of
“Displacement”, “Force”, and "Energy” must all be entered directly.

Enter values for minirmum and mazimum load/deflection in linear-elastic region

' 0.5

42 20

nrm
nrm

EQ
EQ
EQ

L}
L

Force at panel failure or masimum tested force ymas:

Abeorbed energy at test panel height::l_l

Two Size B tubes gradient:
2¥8mm panel gradient:

203

L37EE

L4510

LE0D
EOE

N EQ
N EQ

My
46.538%

The Energy column should be entered as the cumulative Energy
as shown in the formula below.
Energy(n) = Energy(n-1)+(Disp(n)-Disp(n-1))*Force(n)/1000
Correctly understand the meaning of Absorbed Energy!

18000

16000

14000

12000

10000

gooo

6000

4000

2000

3-point bending

19mm

Area of Deflection Curve
= Absorbed Energy

Paste in logged data fram test below:
Uze mm and M.

It is acceptable to resample the data at
a lower frequency to reduce the number

Repeat the energy calculation in column 4
Do nat azzume all stepe are identical.

Diap. Farce Enargy
mm N il
AK ! 1% i@
21, @ 12571
D E:
0.5 0% 01015
1 454  D.3ZES
L5 705 0.EEL
2 n&0 L1171
2.5 1723 1.7BE6
3 1606 2 5365
35 1781 3476
LE 1p7oz 5% BE |

LE.5 L1187 &g 2R=R
L7 L1566 D4 D365
L7.5 11021 0o.0o7
LB 12300 1pg.147
LE.5 12656 117475
Lo L3058 110.0D4
105 13405 1725706
20 137ER 122 50

21 14155 120.EE2
3l 14510 145.023
21.5 0 145023




Monocoque Laminate Test

- - H - - -
4 m hea
Required: Test setup images, measurements.

Note: If the first peak is higher, it may be used
for T.2.33.3 or T.2.34.5.

Required: Load deflection curve.

Second Peak:

Perimeter Shear Test T.2.33.3,T.2

requirement.

First Peak:
Ymax, used to derive

shear strength C___—)

Force

.34.5

g

Displacement

Plunger /l
Skin

Core

DD.MM.2023
Take a photo

with the date
in the photo

Paste in logged data from test
below:

It is acceptable to resample the
data at a lower frequency to
reduce the number of

datapoints.
Use mm and N.

Disp. Force
mm N
MAX MAX

0 0

Raw Data must
be input directly




Monocoque Laminate Test

Some items reflect the experimental RAW data attached, so the values of
“Displacement “ and “Force “ must all be entered directly.

EQ

F.4.3.1 Dates of tests:| | A Disp. Force
F.4.35.a Punch diameter 25mm (1in): ' m N/A mm N
F.4.35.¢e Maximim fillet Imm (.040in): I N/A % BLA
F.4.3.5.b Sample Length 100mm (4in) min:| | m N/A 13728.6

Sample Width 100mm (4in) min:| | mm N/A 3.125
F.4.3.5.c Maximum fixture hole diameter 32mm .(1.25m): ’ mm N/A 0.1 102.625
Panel Th!CkneSSf 0 mm N/A 0.2 224
Core thickness: 0 mm N/A 0.3 3485
First Peak Skin Thickness: 0 mm N/A : 448
Second Peak Skin Thickness: 0 mm /A 0.4
F.435.¢g Eiistpaal: N N8 0.5 9596.875
F.4.3.5.h l Highestpeak: ' 0 N N/A 0.6 628.25
FBHS requirement 4000N:  0.0% N/A 0.7 699.625
SIS & Accumulator protection requirement 7500N:  0.0% N/A 0.8 749.125
F.4.35.¢g O shear: 0 MPa 0.9 814.25
Perimeter Shear Test TIA5a 145 1 876.25
requlrement. O

First Peak: \

Ymax, used to derive 126525
shear strength

() 7. 12939.5

Force

13210.88
13463.5
13728.63

3425
3521.875

/I 7 3515.625
Plunger I -
Skin I

Displacement

Core




Monocoque Laminate Test

® Lap-Joint Test

Enter test results for both Shear Test and T-Peel Test

T-PEEL

SHEAR

SHEAR AND T-PEEL NEED TO
TEST THE SAME BOND
USED IN THE CHASSIS

Enter pretreatment for adhesion in
[Bond prep Process |
(e.g. polishing / degreasing)

EQ

F.4.3.1 Dates of Shear :es:s:| M/ A

F.4.3.7.a Shear force at failure or maximum tested force: 0 M NS A

Shear test zample lap El'ee::lr‘"r“‘f MNSA

Lap Joint Shear Strength: M/mm™2 MNSA

Lap Joint Shear Strength: a NS A

Lap Joint Shear Strength: psi N/A

FA3.7.b Bond overlap length w: mm NS A

100% shear strength/unit length: M/ mm N/ A

UTS of skins oyrs. EDIV/0! N/mm"2 N/ A

Quter skin thickness: 0 mm NS A

Load/unit length: #DIV/0! N/mm NS A

F4.37d Safety Factor T N/ A
EQ

F.4.3.1 Dates of T-peel :es:s:| N/

F.4.3.7.a Force at failure or maximum tested force: 0 M NS A

T-peel test sample lap Eree::lr“r"‘f MNSA

Lap Joint T-peel Strength: M/mm™2 MNSA

Lap Joint T-peel Strength: a N/ A

Lap Joint T-peel Strength: psi NS A

F.4.3.7.b Bond overlap length -.\-':l:lr‘"r“ NS A

100% T-peel strength/unit length: M/ mm NS A

UTS of skins o yrs. EDIV/0! N/mm*2 N/ A

QOuter skin thickness: 0 mm NS A

Load/unit length: #DIV/0! N/mm NS A

F4.37d Safety Factor T N/ A
EQ

F.5.5 0.5 * minimum (T -peel, shear): 0 MPa
0.5 * minimum (T-peel, shear): #2888 Pa
Lo Tepeal cheodl Siiiiii o

Bond prep process:




Monocoque Laminate Test

Layup
If there are multiple types of layups, duplicate the SES F.4.3 Composite sheet and enter the
test results each time

How to refer
F.7 Composite Chassis
Enter each sheet name in A4:B20 and select from the pull-down menu of each [Layup Used:]

Note: Forces are given in Pa, not Mpa or Gpa. Tested Tested Tested
Material E {Pa) 5 Ultimate {Pa) Shear {Pa) Corg Duter Inner
54,2 Stee 2.00E+11 3.65E+08 2. 11E+08 mm mm mm
SI3 F 4.3 Composite B.07E+00 T.11E+07 0.00E+0D 20 3 3
AHBS F 4.3 Composit 3.34E+10 1.7BE+08 3.13E+07 15 2 2

F.7.4 Front Bulkhead Support Construction: Composite EQ

Size C Steel Tubes Replaced O o 3
Layup Used: MHES F.4.3 |+ [E

JEog e e ) i =] ~ | EQ

Core thickness: MUEEIREEE Corn posite EQ

Scaling option, layup repeats: Quter skin thickness: EQ
Scaling option, layup repeats: Inner skin thickness: EQ
Fanel thickness: EQ

Side Wiew Height (Minus holes and single skins): v | EQ

F.7.9-10 Attachments / F.8 Front Protection
Enter the sheet name directly in each [Type SES Tab Name Of Layup Used]

EQ)
F.7.5 Front Hoop Mounts: Composite EQ
Fromt Hoop Mounts: Balted EQ
Skin used: Bath Type SES Tab Mame Of Layup U@MHBS Fa3 Cn:nrnpn:nsite>f\.lf.ﬁ.
Front Hoop centerline length:{ 1000 Imm MR

Soaling option, layup repeats: Laminate thickness: 3 i M A

Skin shear area - centetling » 1 thickness:  0.008  m*2 MR
Skin shear strength: 3.13E+07 Pa MAE



2023 Structural Equivalency Spreadsheet
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F.7 Composite Chassis



F.7 Composite Chassis

. Top vies
l Bottom view J§

RI CAD

dimensions

MHBS CAD

dimensions

M FHB CAD W®
dimensions

Fill in BLANKs where Selected ‘Monocoque’ in F.3.1-5
Tube Chassis

(D Physical property value for each Layup (Enter F.4.3 Composite sheet name)

(2) Describe the color coding and meaning of colors for each layout of each figure
(3 FHBS Equivalency (®* stands for Steering Protection)

(4) FHB Equivalency (@* stands for Rearward FHB if necessary)

(5) SIS Equivalency (®* stands for the case of laminated floor)

FV(1-(3) EV Protection structure Equivalency.



F.7 Composite Chassis

Entry example of & CAD

The SES can calculate equivalence for a full monocoque.
The 5ES can calculate Hybrid equivalence for panels replacing FBHS and/or 515 diagonals.

(Additional documentation is required for Hybrid panel attachment.)
25mm x 1.8mm
25mm x 1.2mm
25mm x 25mm x 1.2mm-
Z5mmx1.0mm Fuel Tank or
Hybrid Panels Accumulator
Container
be described

Please add a side view
showing the dimensions of
each part as in the example

(for smooth inspection)

Include a legend with a di
Include a different color fo
differences in layup, core
Show the Fuel / HV system

Use the same color for all t
or 1.2mm {.047in) wall thic

structural (T.2.5.4). Consid

Show the requested CAD
Fuel Tank or Accumulator Container be described

1.
2.
3. It is recommended that the color coding of the pipe is the same as the sample.
4. Al pipes with an outer diameter of <25 mm or a wall thickness of <1.2 mm

Should be of the same color.



Front Bulkhead Supports (FBHS)

(1) Flat panel calculation

= Based on Side view height, it will be evaluated as equivalent to 3 Size C steel tubes.
Indicate that the entered Panel Height is the weakest dimension
(If there is an opening, subtract its dimension)

Side View Height at
Weakest points

(2) If equivalence is less than 100% in (1), use OPTION - Half Car ~

. . Half-car composite
Enter the Cross-sectional area of skin only to cross-section depth

. . A
“Half-car composite cross sectional area” ‘

A 4

Enter the Outer Width from car center axis to
“Half-car composite cross-section depth”
(refer to right fig.)

Enter the area moment of inertia Izz for only the skin
around the vehicle center axis (Z axis) to “Half-car
composite second moment about car centerline”

Your Monocoque FBHS

Comparison



Front Hoop Braces (FHB)

(1) Flat panel calculation lfcar g Centeriine
=Based Half-car width, it will be evaluated as equivalent N i
to Size B steel tubes. v |1
Indicate that the entered Panel Width is the weakest dimension =50mm _; /T :
(If there is an opening, subtract its dimension) i
FHB |
!
!
!
|
(2) If equivalence is less than 100% in (1), use OPTION - Half Car ~
Note that there is an error in the wording of the reference axis in SES
Enter the Cross-sectional area of skin only to Half-car composite _
“Half-car composite cross sectional area” cross-section height Centerline
(=50mm) o Fus
Enter FBH height from top (< 50mm) to N
“Half-car composite cross-section height” e

™

moment of inertia

Enter the area moment of inertia lzz for only the skin around o
about this axis

Z axis in right figure to “Half-car composite second moment

A

!

|

T

[

!

!

!

about car centerline” :

Comparison



Side Impact Structure (SIS)

(1) Flat panel calculation
Unlike other areas of the monocoque, no allowance for geometric form is allowed.

Based on Side view Height & Half floor width,

they will be evaluated as equivalent
Vertical Wall vs Size B Steel tube x2
Horizontal Wall vs Size B Steel tube x1

(If there is an opening, subtract its dimension) Side View

Height at
Weakest
points

Geometric form is ignored

320mm above

Top face of
lowest SIS___
Panel Height SIS is the most important Driver Protection next to
Roll Hoop among Primary Structures, so be sure to
Top face of j prove equivalence based on Rules!
lowest SIS

>|
Panel Width
Side impact structure




Main Hoop Brace Support (MHBS)

(1) Flat panel calculation

= Based on Side view height, it will be evaluated as equivalent to 2 Size C steel tubes.
Indicate that the entered Panel Height is the weakest dimension

(If there is an opening, subtract its dimension)

Usually use the dimension h of @

Monocogque that extend below the MHB
to flat floor may use Panel Height of (2

(3 refer to (2) OPTION calculation

@

515

h = panel height MHES

Ideally, monocogques
orient their strength
from midway
between the MH
mounts to the MHB.

Monocoques that extend
below the MHB to a flat floor
may use this flat panel height.

(2) If equivalence is less than 100% in (1), use OPTION - Half Car ~

Same as FBHS

Monocoques with a limited
path must use the minimum
section, and are strongly
encouraged to monitor
laminate directional strength.



Accumulator Side Protection
Tractive Side Protection
Rear Impact Protection

(1) Flat panel calculation
= Based on input dimension, it will be evaluated as equivalent steel tubes.
Indicate that the entered dimension is the weakest.
(If there is an opening, subtract its dimension)

(2) If equivalence is less than 100% in (1), use OPTION - Half Car ~
Same as FBHS



Rejected Sample

Main Hoop

N\

Upper
Side Impact Structure

As shown in the CAD drawing, if there
is a Missing at the connection of the
Lower Main Hoop Bracing Support and

the Lower Side Impact Structure, it is
Nnot recognized the Load Path

Composite material is
insufficient.

Main Hoop Bracing

S

D\\—
Lower /

Side Impact Structure

Missing Load Path

Main Hoop Bracing
Support

.
|
<



Rejected Sample

Front Hoop Bracing =50mm from the Top

As shown in the CAD drawing above, if
the part corresponding to the Front

Rejected Hoop Bracing of the Mnocoaue
structure is cut to fix the damper, it will
be rejected because it is considered
that the FHB has been cut.

Front Hoop Bracing is Broken...

un
. .

. *
ing
Eront Hoop Brac o q Front Hoop

Upper SIS

Lower SIS
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F.10-11 Attachments

S.Harness
attachment
Test pict

Test Result
(displacement-
load curve)

Lap, Anti-
submarine
attachment

SR

AlBRIE R
BRI
(- E )

[ —reree—rr e ————

S.Harness Lap & Anti-sub Hoop Brace

F.Hoop mount M.Hoop mount

Structure Structure . . . . mount
CAD/dimensions CAD/dimensions CAD/dimensions CAD/dimensions CAD/dimensions

[ [T .

bt . o iy, oy e e,

——
IEIEET 000 B-202 Wanes, See:leg Pana

[ k
LD Srawke Haceess Seecner, bEes bt Lap, & e1ks e, ¥

ALLTR PR

FETEIIEIIEENY

EEEEEREEEER BE]

ETTT

TETEIEIIREEEINE

HEEEEEEE]

i Ii -
EEEEEEFEEERNE]

EREREIERIERIEIEERLIE

Strength of Es E E
Lap and Anti- 1 =
sub Attach § :E "§§
Equivalency point : = S
to S.Harness : - : £
bar =T x E m E
And E:"E Em Strength of
Strength of = i Hoop Brace
Attach point - Strength of mount
A M.Hoop
- mount

Strength of
F.Hoop mount

Actual Test section
Of Harness Attachments

Select Structure and fill in BLANKs



Harness Attachments

Load Deflection Curves
Test Setups and Measurement Pictures

Samples After Testing

Actual Design Images

2023 revised

Paste in logged data from test below. | is acceptiable to resample at 2 lower
frequency to reduce the number of datapointz. Enter test dates above the columns.

Test date:| M/A
Shoulder o Lap 0 Anti o Other 0
mm N mm M mm N mm M

Raw Data
must be input
directly

Shoulder Harness attachment points:
1,262  Shoulder barness mount spacing 178mm 1o 229mm.
Shoulder attachment test angle should be 90 degrees:
PR OUICEr NBINEss Del angle (U = parallel 1o paneli: rn -
F.7.10.2.c Shoulder Harness monocoque panel height: mm ( 20 23 reVIsed N
Shoulder Harness monocogue panel width: mm L J
Shoulder Harness attachment test panel height: mm
Shoulder Harness attachment test panel width: mm - . . . . -
Load Direction Load Direction Load Direction
F.7.10.2.a Minimum distance, fixture to load 125mm (4.92in}: mm o d ectio
_ : Recommended R ‘6\ Recommended
F.7.10.1.a Force at failure or maximum tested = 30kN: 0 N Load Direction (A0 Load Direction
(=90°) F (=90°)
) by Z o
Driver Harness =90° ./’st % O
Attach t NOrmal 90 BS/Z‘ e//ed Acceptable Angle < Acceptable Angle
. . N achmen /4/7 Area as Load © Area as Load
Lap belt and anti-submarine attachment: Gle 45 Direction 45-90° Direction
F.7.10.1.d Lap and anti-sub share attachment or insert?: o
F.7.10.Ld  Minimum spacing, lap to anti-sub 125mm (£.92in): < 0-45
F.7.10.2.a Minimum distance, fixture to load 125mm (4.92in}: Test Panel of MOI’]OCOQUG
F.7.10.1.c Force at failure or maximum tested = 156kN:
- Lap & Anti-Submarine Shoulder(0-45°) Shoulder(45-90°)
Separate Anti-Sub: N/A
Same insert design as lap or anti-sub?: N/A
F10Lc  Force stfalurs or maxmum testad >= 15KN: 0 N /A |Load Direction is defined in 2023 Rules T.2.6.2
Tth Point Attachment:
Same insert design as lap or anti-sub?:

F.7.10.1.c Force at failure or maximum tested = 15kN: 0 M N/A



Harness Attachments

Actual Load Test

If the Lap Belt and Anti-Submarine Belt share a fixed point, a strength
of >30kN is required.
If not shared, select “No; Separate” (>15 kN each)

Lap Belt and Anti-Submarine Belt are
mounted independently

Lap belt and anti-subrarine attachment:

lWonocoque

F.7.10.1d Lap and anti-sub share attachment or ingert? Mo; Separate
F.7.10.1.d Minimum spacing, lap to anti-sub 125mm (4.92in); 120 |mm
F.7.10.2.a Minimum distance, fixture to load 125mm (4.9%n]: 130 mm
F.7.10.1.c Force at failure or masimum teste€= 15k|'\|:' 16000 M

Separate Anti-Sub:

Same insert design as lap or anti-sub?:

IMonocogue

F.7.10.1.c Force at failure or maximum testec€= 15kN:' 0

M MAA

Mount shared by Lap Belt and Anti-Submarine Belt

Lap belt and anti-subrarine attachment: Monocoque

F.7.10.1d Lap and anti-sub share attachment or insen?;
F.7.10.1.d Minimum spacing, lap to anti-sub 125mm (4.92in);
F.7.10.2.a Minirmurm distance, fisture to laad 125mm (49200 130 rrm
F.7.10.1d Force at failure or masimum tested@E= 30kM ) 16000 N
e
Separate Anti-Sub: MA B
Same insert design as lap or anti-sub?: / MA8
F.7.10.1.c Force at failure or masimum tested == 15kN: 0 N MR

N/A -> Not required



Monocoque Attachments

Attachment point Calculation

2023 revised

[ c—

Attach a diagram that proves dimensions of Bracket / Insert / Backing Plate / Edge Distance

Each attachment point requires no less than two 8 mm or 5/16” minimum diameter Critical Fasteners.
The Front Hoop may be fully laminated into the monocoque if (Partially exposed for tube thickness inspection)

Gusset Insert

No crushing of the
core is permitted

ussets from MH along both sides of rn

Backing Plate
Steel ©2mm

Mount Plate

Input outside perimeter
length & weld length
correctly

Parallel Plates

Steel t>2mm

Weld Plates to both Mount plate
& Main Hoop

2023 added | F7.6.1

Edge Distance

Distance from bolt center-
line to nearest “free edge”

2023 added |

( For Semi-Monocoque ->F.7.8.2

BAR
Open Back’®
Monocoque

®

S

F.7.8.2 a

F.7.8.2b

Must obey one of two.




F.8 Front Protection

Iacoet Pictu.

oo e FBH Structure

Do act count ok

e CAD/dimensions

[n) Adnasiva b asrtins -

Indicate sulacted valus, inchda uaits.

e
[ P —— [ —— [ —
EQ Atanuator and Dimgoasl EQ Aatilateazien Plara EEEITA - omracnnsar, Wing Duracn maar EQ Evpat Bulknuad, Comaosita Dimgoaal AU 3d Disgoasl Atracnmaat e Enysical Tosre

halest  Swsaawa faaw  Caapashe ka Opeals; Haaaahissalest e Skela: Alealins AP JA e ———————r vty

Imaact ittanuator And f 0c Wing Failura Tust

w B3 s e bl e e
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IA-Type, FBH size determine
the necessity of Diagonal

N%
If Diagonal is required, choose
a conformance certification
F.8.4.3 method

Equivalency of FBH

Select Structure and fill in BLANKsS



Equivalency of Front Bulkhead

Prove equivalency to two Baseline Steel Tubes

(1) Flat panel calculation

Based on Modeled L Shape(F.7.2.1), Monocogque Bulkhead Dimensions
it will be evaluated as equivalent 2 or 3 steel tubes

Wbiay noing
whiay peayying

Weaker cross—section is used for calculation Cutout Width
| Bulkhead Width
REPLACE THIS EXAMPLE WITH YOUR OWN CAD.
I 3
— — = _
| 1 , ;
\ : Yy,

|

I
Since the input value of F.7 Composite Chassis is used for the Bulkhead Front Bulkhead Suppor
FBHS part, enter them first : P __

F.7.2.1 L shaped Model
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